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(54) Image pick-up apparatus, image pick-up method, and image pick-up system 



(57) Disclosed is an image pick-up apparatus sys- 
tem using large-screen image pick-up means, which 
system comprises: image pick-up means; detecting 
means for detecting the state of one or more image out- 
put devices connected to the apparatus via a network; 
and control means for controlling the exposure area de- 
fined by the image pick-up means, accordingthe detec- 
tion output of the detecting means, in order to increase 



ease of use of the operator, and realized increased 
speed of processing. Also disclosed is an image pick- 
up apparatus which comprises: image pick-up means; 
detecting means for detecting the state of the' plurality 
of image output devices connected to the apparatus via 
the network; and setting means for setting the output 
device for outputting the image signals exposed by the 
image pick-up means, according to the detection output 
of the detecting means. 
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Description 



The present invention relates to an image pick-up 
apparatus, image pick-up method, and image pick-up 
system, and particularly to an image pick-up apparatus, 
image pick-up method, and image pick-up system pref- 
erably applied to X-ray image pick-up devices using two- 
dimensional solid sensors. 

Generally, a method widely used in actual practice 
tor industrial non -destructive testing and medical diag- 
nosis involves exposure an object with radiation, and 
measuring the intensity distribution of the radiation 
which has transmitted the object, thus obtaining a radi- 
ograph. One generally used such image pick-up method 
for obtaining a radiograph involves combining silver hal- 
ide film with intensifying screen or a phosphor which ex- 
hibits fluorescence under the presence of radiation, 
changing the radiation which has transmitted the object 
into visible light on the phosphor and forming a latent 
image on the silver halide film ; following which the silver 
halide film is subjected to chemical processing so as to 
obtain a visible image. The analog radiograph obtained 
by this radiography method is used for diagnosis, in- 
spection, and so forth. 

On the other hand, progress in digital technology in 
recent years has led to obtaining high-quality radio- 
graphs with high diagnosis capabilities, by means of 
converting the radiograph into electrical signals (image 
signals) and subjecting the electrical signals to image 
processing, and then displaying on a CRT or the like as 
a visible image. 

Also used are computed radiography apparatuses 
(CR apparatuses) which use an imaging plate coated 
with accelerated phosphoresce material serving as the 
fluorescent material. This method employs the fact that 
when an imaging plate which has been subjected to pri- 
mary excitation by radiation irradiation is subjected to 
secondary excitation by visible light such as red laser 
light or the like, the accelerated phosphoresce material 
emits light. The CR apparatus extracts a radiograph by 
detecting this photo-emission with a photo-sensor such 
as a photo-multiplier or the like, and outputs a visible 
image to the photography photosensitive material, CRT, 
or the like, based on this image data. 

Further, more recently, technology has been devel- 
oped wherein a digital image is obtained by using im- 
age-receiving means comprised of a photo-electric con- 
verting device formed of picture elements of minute pho- 
to-electric converters and switching devices arrayed in 
a lattice-work. Such radiography apparatuses wherein 
fluorescent material is layered upon a CCD or amor- 
phous silicone two-dimensional photo-electric convert- 
ing device are disclosed in United States Patents No 
5,418,377, No. 5,396,072, No. 5,381,014, No 
5,132,539, No. 4,810,881 , etc. 

Generally, radiography used for medical diagnosis 
requires reducing the amount of exposure to a minimal 
amount, while obtaining high-quality radiographs having 



maximum diagnosis capabilities. With the photography 
- method using silver halide film/fluorescent plate or in- 
tensifying screen, the dynamic range of the radiation de^ 
tectmg device comprised of silver halide film/fluorescent 
s plate or intensifying screen as to the amount of radiation 
is narrow, so in the event that the amount of radiation 
entering the silver halide film/fluorescent plate or inten- 
sifying screen is not . appropriate, the resultant radio- 
graph is either diagnosis. However, by means of using 
10 CR apparatuses and photo-electric converting devices, 
the image can be directly obtained as digital data, so 
ease of image processing is facilitated, and easy cor- 
rection of inappropriate photography conditions and im- 
age enhancement of the range of concern is enabled. 
75 Various types of large-area solid sensors have been 
commercially produced in recent years to served as 
photo-electric converting devices, such as described 
above. On the other hand, large-scale facilities are nec- 
essary for manufacturing such large-area solid sensors, 
20 so it is difficult to manufacture different types of sensors 
for each film size, and accordingly, a method generally 
employed involves manufacturing only one type of 
large-scale solid sensor which encompasses all film siz- 
es, and digitally clipping the necessary image following 
2 5 imaging so as to meet the film size which differs for each 
member. 

However, even though such general photography 
digital diagnostic apparatuses using such photo-electric 
converting devices (large-area solid sensors) have 
30 been developed for the purpose of realizing a film-less 
diagnosis environment, in many cases, final output to 
film is required. However, although laser printers having 
a digital interface are generally used for film output at 
the present, there are few such printers which can han- 
& die all film sizes, and the most common printers can only 
deal with one, or a few of the following film sizes: 35 cm 
x 43 cm, 35 cm x 35 cm, 1 1 ■ x 1 4", 8" x 1 0", and 1 0" x 1 2" 
Also, the image obtained by diagnosis apparatuses 
using large-area solid image pick-up devices are digital 
40 images, so it is easy to generate images of a desired 
size, but the output film size is limited, so there is a prob- 
lem in that the user has to set the valid range for the 
digital diagnosis apparatus while taking into concern the 
usable film size for each shot. 
45 On the other hand, in the event of indirect photog- 
raphy with the known photography system using film, 
the user desires that diagnostic images of the front and 
side views be simultaneously output onto the film. Re- 
garding such requests, diagnosis apparatuses using 
50 large-area solid image pick-up devices are capable of 
taking a plurality of photographed images into a work- 
station, synthesizing the images as necessary, and out- 
putting to the printer. However, there is a problem with 
this arrangement, in that the user must perform final out- 
55 put synthesizing, and thus is troublesome. 

Also, in the event that digital image data is obtained 
using the above-described photo-electric converting de- 
vices or CR devices, performing communication of the 
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obtained digital data between radiography apparatuses 
using a recently-developed standard protocol DICOM 
tor transferring medical-use image information. Howev- 
er, with such arrangements, a great number of image 
generating apparatuses and image output devices are s 
connected to a single network, so registration of the 
name and network address of the transfer destination 
must be regularly performed for each apparatus, making 
for troublesome work for the user and service personnel 
and taking excessive time. 10 

One aspect of the present invention can improve 
operability for the user of an image pick-up system using 
image pick-up means with a large screen. 

An image pick-up apparatus according to an em- 
bodiment of the present invention comprises: image *5 
pick-up means; detecting means for detecting the state 
of one or more image output devices connected to the 
apparatus via a network; and control means for control- 
ling the exposure area defined by the image pick-up 
means, according the detection output of the detecting 20 
means. 

Also, an image pick-up apparatus according to an- 
other embodiment of the present invention comprises: 
a sensor for forming image signals from X-ray signals 
transmitting an object; detecting means for detecting the 2s 
state of one or more image output devices connected to 
the apparatus via a network; and display means for dis- 
playing the exposure range of the sensor according to 
the size detected by the detecting means. 

Another aspect of the present invention provides an 30 
image pick-up apparatus and system which is capable 
of automatically achieving optimal image output without 
troubling the operator. 

An image pick-up apparatus according to yet anoth- 
er embodiment of the present invention comprises: im- 35 
age pick-up means; a plurality of image output devices 
connected to the apparatus via a network; detecting 
means for detecting the state of the plurality of image 
output devices; and setting means for setting the output 
device for outputting the image signals exposed by the 40 
image pick-up means, according the detection output of 
the detecting means. 

Embodiments of the present invention will now be 
described with reference to the accompanying draw- 
ings, in which: 45 

Fig. 1 is a diagram illustrating the overall configura- 
tion of a radiography system using a large-screen 
solid image pick-up device according to one em- 
bodiment of the present invention; so 
Fig. 2 is a diagram describing the control unit of Fig. 
1 in detail; 

Fig. 3 is a flowchart illustrating an operation exam- 
ple of the system shown in Fig. 1 and Fig. 2; 
Fig. 4 is an external view illustrating an example of 55 
the operating panel shown in Fig. 1 ; 
Fig. 5 is a diagram illustrating an example of change 
of the display shown on the display unit shown in 



Fig. 4; 

Fig. 6 is a diagram illustrating another example of 
change of the display on the display unit shown in 
Fig. 4; 

Fig. 7 is a flowchart illustrating another example of 
operation of the system shown in Fig. 1 and Fig. 2; 
Fig. 8 is an external diagram illustrating another ex- 
ample of the operating panel shown in Fig. 1 ; 
Fig. 9 is a flowchart illustrating an example of oper- 
ation of the system shown in Fig. 1 and Fig. 2 in the 
event that the operating panel shown in Fig. 8 is 
used; 

Fig. 10 is a diagram illustrating an example of con- 
figuration of the photography area display means 
provided to the sensor unit shown in Fig. 1; 
Fig. 11 is a diagram for describing the size deter- 
mining sub-routine; 

Fig. 1 2 is a diagram for describing the format deter- 
mining sub-routine; 

Fig. 1 3 is a diagram illustrating another example of 
display by the display means shown in Fig. 10; 
Fig. 14 is a block diagram illustrating the overall 
configuration of a radiography system according to 
another embodiment of the present invention; 
Fig. 15 is a block diagram illustrating the details of 
the image pick-up apparatus shown in Fig. 1 4. 
Fig. 16 is a flowchart illustrating an example of op- 
eration of the system shown in Fig. 14 and Fig. 15; 
Fig. 17 is a diagram illustrating an example of con- 
figuration of the operating panel shown in Fig. 15; 
Fig. 18 is -a diagram illustrating an example of an 
output destination table stored in the output desti- 
nation information memory; 
Fig. 19 is a diagram illustrating an example of the 
conditions setting screen displayed on the display 
unit shown in Fig. 17; and 
Fig. 20 is a diagram illustrating an example of an 
obtained image table including the contents and 
output conditions of the obtained image. 

Fig. 1 is a diagram illustrating the overall configura- 
tion of a radiography X-ray image pick-up system using 
a large-screen solid image pick-up device according to 
one embodiment of the present invention, wherein the 
image pick-up apparatus 1 is comprised of a sensor unit 
2, an operation panel 3 serving as a user interface and 
provided with a display, and a control unit 4. Now, the 
sensor unit 2 and operation panel 3 are connected to 
the control unit 4 so as to enable interactive communi- 
cation, and the control unit 4 is connected to a LAN 5 so 
as to allow for interactive communication. Here, an ar- 
rangement conceivable of the LAN 5 is, for example, a 
LAN like an Ethernet spread throughout a hospital, or 
the like. A plurality of laser printers 6, 7, and 8, and other 
diagnostic apparatus 9 such as a CT or the like are con- 
nected to this LAN. 

Fig. 2 is a diagram describing the control unit 4 in 
detail, wherein the sensor unit 2 detects the X-rays 
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which have passed through the object, and converts the 
X-rays into electric signals to be output as image sig- 
nals, but the image signals output from this sensor unit 
2 can also be supplied to an internal bus 14 via an in- 
terface 10 (l/F). Also, this l/F 10 is an interactive l/F to 
allow for supplying of control signals from the bus 14 to 
the sensor unit 2 in order to display the later<lescribed 
image pick-up portion. 11 .denotes a CPU which controls 
the overall control unit 4, 15 denotes storage memory 
such as a hard disk, 16 denotes working memory for 
performing various types of processing, with each of 
these being configured so as to enable interactive send- 
ing and receiving of data with the internal bus 14. 

The digital image signals obtained in the sensor unit 
2 are temporarily stored in the storage memory 15 via 
the internal bus 1 4, and various types of image process- 
ing, such as gradation processing, filtering processing 
enlarging/reducing processing are performed. The im- 
age signals processed thus are output to the LAN 5 via 
the internal bus 14 and the l/F 13, and can be output 
from the printers 6, 7, and 8, and so forth. 

The following is a description of an example of the 
operation of the system according to the present em- 
bodiment following the flowchart shown in Fig 3 In the 
following description, the example given here is an ar- 
rangement wherein the specific states and available film 
sizes of the laser printers 6, 7, and 8 connected to the 
network of the system shown in Fig. 1 are as follows- 
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pie, a table such as described below would be created 
within the work memory 16. 

(Printer 6) 

Available film size. 35 cm x 43 cm 
Printer state: Ready 

(Printer 7) 



Available film size: None 
Printer state: Not ready. 



75 



(Printer 8) 



(Printer 6) 

Available film size: 35 cm x 43 cm 

Printer state: Only supports this size; is available. 

(Printer 7) 

Available film size: 8" x 10', 35 cm x 35 cm 
Printer state: Supports these, two sizes 
simultaneously ; is not available due to maintenance. 

(Printer 8) 

Available film size: 8" x 10", 10" x 12" 
Printer state: Supports either one of these two sizes 
by exchanging the supply magazine; the 8" x 10" mag- 
azine alone is loaded, and only this size is available. 

Fig. 4 is an external view illustrating the operating 
panel shown in Fig. 1. In the flowchart in Fig. 3, once 
the operator presses the READY switch 32 (S1 ), the op- 
erating information of this operating panel is provided to 
the CPU 11 via the l/F 12 and the internal bus 14 and 
the CPU 11 puts the image pick-up apparatus 1 in a 
standby state via the l/F 10. Also, the CPU 11 checks 
the state of each of the printers via the l/F 1 3 and LAN 
5, in order 1o comprehend the current state of the print- 
ers connected to the system network and the available 
film sizes, and stores the table obtained by the checking 
in the work memory 16. i.e., following the above exam- 



Available film size: 8" x 10" 
Printer state: Ready 

Next, an image pick-up area corresponding to the 
portion to be taken is to be set to the sensor unit 2 ac- 
cording to the table obtained thus, so first, in the present 
embodiment, one of the available film sizes (eg 8" x 
10") is displayed at the display unit 31 of the operation 
panel shown in Fig. 4 (S3). In the event that the expo- 
sure switch 34 shown in Fig. 4 is turned on in the state 
(S6), the CPU within the control unit 4 controls the sen- 
sor unrt 2 and causes exposure to be performed within 
the exposure area corresponding with the displayed 
size. In the following, the operation of setting the expo- 
sure area by means of the user operating the exposure 
so. area setting switch shown in Fig. 4. 

In S4 shown in Fig. 3, once the setting switch 35 is 
turned on, ihe CPU 11 makes reference to the table 
stored within the work memory 15, and displays a dif- 
ferent available film size (in the above example, 35 cm 
x 43 cm) (S5). Then, each time the operation of turning 
this setting switch in is repeated, a different available 
film size ,s sequentially shown. For example, in the 
above example, a display for 8' x 10" and a display for 
40 j^ 0 ™ x 43 cm are alternateV displayed on the display 

In other words, in the above example, only the two 
sizes 8" x 10" and 35 cm x 43 cm are available, so the 
two sizes are alternately displayed on the display unit 
31 . The CPU 1 1 identifies the film size displayed as the 
film size to be used, and when the exposure switch 34 
is then turned on, the magazine holding the film of the 
selected size is locked (S7), and the exposure area ac- 
cording to this size is set to the sensor unit 2, and the 
exposure operation in this exposure area is executed 
(S8). More specifically, at the sensor unit 2, a exposure 
area is set corresponding to (equal to) the displayed film 
size, based on commands from the CPU 11 of the con- 
trol unit 4. 

Once exposure is completed, the apparatus is in a 
print standby state, but in the event that the exposed 
image at this time is not that which was desired turninq 
the READY switch 32 on again (S10) enables re-exe- 
cuting the photography routine from the point of detect- 
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ing the state of the printer 

In this print standby state, turning the print switch 
33 shown in Fig. 4 printout of the image signals stored 
in the storage memory 1 5 is performed (Sll) by the avail- 
able printer of which the film size is displayed. In the 
above case, this would be the printer 6 in the event that 
the displayed size is 35 cm x 43 cm. Subsequently, the 
previously locked printer magazine is released (S12), 
and the process is completed. 

Next, an example will be described wherein the 
available film sizes of the laser printers 6, 7, and 8 are 
as described below, as another specific example for de- 
scribing the operation of the present embodiment: 

(Printer 6) 

Available film size: 35 cm x 43 cm 
Printer state: Ready 

(Printer 7) 

Available film size: 8" x 10", 35 cm x 35 cm 
Printer state: Ready 

(Printer 8) 

Available film size: 10* x 12" 
Printer state: Ready 

In other words, in this specific example, as com- 
pared to the above example, the printer 6 is still in the 
Ready state, the printer 7 has completed maintenance 
and is in the Ready state, and the magazine of the print- 
er 8 has been exchanged and is in the state wherein 10" 
x 12" film is available. In this case, as shown in Fig. 6, 
each time the operator turns the exposure area setting 
switch 35 on in S4 of Fig. 3, a different available film size 
of the four film sizes is sequentially shown on the display 
unit 31 , and the exposure area on the sensor unit 2 is 
set according to this displayed size in S8. 

Thus, information of the printers and the available 
film sizes on the network is collected while in the expo- 
sure standby state, and the exposu re area on the sensor 
unit 2 is restricted to a printable size, so the operator 
does not need to check out the printer state and availa- 
bility, and exposure at the same size as the final is fa- 
cilitated. Also, in the event that the exposed portion is 
to large for the output film sizes, the operator can identify 
such and change the magazine of a printer having ex- 
changeable magazines so that the desired size is avail- 
able, and thus perform exposure at the desired size. 
With such a system, the load on the operator is minimal, 
there is no unnecessary extracting processing nor var- 
ious types of image processing in order to obtain the 
desired image, and hence is greatly effective in increas- 
ing processing speed. 

Also, according to the system of the above embod- 
iment, in order to avoid mistaken printing due to human 
error of mounting a magazine of an incorrect size to the 



printer, a configuration is employed wherein the maga- 
zine to be used is locked from the time that the exposure 
area has been determined to the time that the actual 
printing is completed. Thus, a system which has a higher 
s degree of fool-proofing is configured. 

Fig. 7 is a flowchart illustrating another operational 
example of the system shown in Fig. 1 , wherein a mag- 
azine lock mechanism is not provided to the printer. In 
this case, in the event that there is replacement of mag- 
to azines (S20, S21 ) in the exposure standby state or the 
print standby state, the printer state is detected once 
more, and the exposing and printing operations are re- 
peated. Such a configuration also allows the above op- 
erator problems to be solved 
*5 Also, another arrangement might be issuing a warn- 
ing or notification at the timing of locking the magazine 
■ in S7 of the flowchart in Fig. 3, such as displaying a cau- 
tion text "printing image reserved" on the display device 
provided near the printer, or lighting a pilot light to indi- 
20 cate that the part of concern is presently being used. 

Next, in the system indicated in Fig. 1 and Fig. 2, 
and embodiment will be described wherein printing is 
enabled in various lormats. Fig. 8 is a figure illustrating 
an example of the operating panel 3 corresponding to 
25 this embodiment, wherein the entire operating panel 
shown in the figure is a liquid crystal display screen 40, 
upon which the various operations can be carried out by 
means of a touch panel or by clicking a mouse. Such 
integrated user interfaces comprised of a touch panel 
30 and liquid crystal device are widely used, so there 
should be no .need to make detailed description of the 
specific data processing or touch panel detection meth- 
ods thereof. 

A frame 42 indicating the valid area of the entire 

35 large-screen sensor unit 2 is displayed on the liquid 
crystal display screen 40 of the operation panel, and in 
the event that image signals are obtained from the en- 
tirety thereof, the exposed image is displayed within this 
frame. In Fig. 8, the parts with functions equivalent to 

^o those of the panel shown in Fig. 4 are denoted by the 
same reference numerals although the structures there- 
of are different, and detailed description thereof is omit- 
. ted. In the present embodiment, the exposure area set- 
ting switch 45 for commanding starting ol the operation 

45 tor setting the film size, and the format switch 41 for set- 
ting the printing format of the image have different func- 
tions as to the above embodiment. Also, the area 43 is 
a portion which displays an area corresponding to the 
actually exposed area, and area 44 is a display portion 

50 used for setting the area or setting the format, the details 
thereof being described later. 

Fig. 9 is a flowchart for describing the operation of 
a system under the control of the controller 4 and CPU 
11 , wherein the steps with functions equivalent to those 

55 of the flowchart shown in Fig. 4 are denoted by the same 
reference numerals, and detailed description thereof is 
omitted. As with the above embodiment, turning the 
Ready switch 32 on sets the standby state, upon which 
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one of the available film sizes is automatically selected, 
and a frame 43 corresponding to the exposure area cor- 
responding to this film size is displayed (S31). With the 
present embodiment, in this step, a display is performed 
in order to notify the exposure area to the sensor side, 
as well. 

Fig. 1 0 is a diagram illustrating an example of con- 
figuration of the exposure area display means provided 
to the sensor unit 2, in which 23 denotes an frame cover 
provided to the sensor unit 2, 24 denotes a valid area 
corresponding to the entire exposure area of the sensor 
unit 2, of which the size is such corresponding to the 
maximum size of the available film, and is set to 43 cm 
x 43 cm. An LED 25a array is provided to the upper side 
of this valid area 24 in order to perform area display in 
the horizontal direction, and an LED array 25b is provid- 
ed to the left side thereof in order to perform area display 
in the vertical direction. 

The LED arrays 25a and 25b are comprised of, for 
example, 256 LED devices linearly arrayed at 1.68 mm 
spacing which is sufficient for display precision, and no- 
tifies the valid exposure area 27 to the operator by 
changing the lit position of the LED devices according 
to the set film size, i.e., the exposure area. In other 
words, the LEDs 25a and 25b indicating the valid expo- 
sure area 27 on the sensor unit 2 are lit. Fig. 10, illus- 
trates the state wherein the LED devices 26a and 26b, 
and the LED devices 26c and 26d are respectively lit! 
indicating an area 27 as the currently valued area, sur- 
rounded by two vertical lines passing through the LED 
devices 26a and 26b and the two horizontal lines pass- 
ing through the LED devices 26c and 26d. 

Returning to Fig. 9, in the above step S31, one of 
the plurality of available film sizes is displayed as shown 
in Fig. 10. At the point that the display is made on the 
display screen 40 and the sensor frame cover 23 in this 
step S31 , the system is in a exposure standby state. In 
the present embodiment, setting of the print format and 
exposure state can be performed in this exposure stand- 
by state in addition to exposing operation, and turning 
the exposure area setting switch 45 (S30) brings up the 
size deterring sub-routine (S32). 

Fig. 11 is a diagram for describing the size deter- 
mining sub-routine, illustrating the display on the area 
44 on the display screen 40 shown in Fig. 8. In the Fig- 
ure, all currently available film sizes are shown in the 
area 44, of which one is in the active state. In the Figure, 
8" x 10" is the presently selected display size, with the 
other sizes being film sizes which are available but not 
selected. Now, in the event that the operator turns one 
of the displayed sizes on or clicks this size, and then 
further turns the OK switch 45 on, the size which is 
turned on is newly set as the film size (exposure size). 
Turning the cancel switch 46 on at this point causes the 
processing by this sub-routine to be ignored. 

The size determined by the above size deterring 
sub-routine is displayed on the display screen 40 and 
on the frame cover 23 of the sensor in the same manner 



as with S31 (S33), and the system enters a photography 
standby state in that size. 

In the exposure standby state, turning the format 
switch 41 on (S39) brings up the format determining 
5 sub-routine (S34). Fig. 12 is a diagram for describing 
this format determining sub-routine, illustrating the dis- 
play on the area 44 on the display screen in the same 
as with Fig. 8. As shown in the Figure, all available print 
formats are shown on the area 44, and one of these is 
w in the active state. Fig. 11 indicates that 1 up standard 
exposure is the currently selected format, and while 
there are other formats available, these are not select- 
ed. Now, in the event that the operator turns one of the 
displayed formats on or clicks this format, and then fur- 
's ther turns the OK switch 45 on, the format which is 
turned on is newly set as the printing format. Turning the 
cancel switch 46 on at this point causes the processing 
by this sub-routine to be ignored. 

Thus, at the point that the format is set, the display 
20 screen 40 performs display following the set format. Fig. 
, 13 illustrates the format "2 up horizontally". With the for- 
mat B 2 up horizontally", the exposed images are stored 
in the storage memory 15 so as to print a synthesized 
image with the image obtained by the first exposure po- 
25 sitioned on the left, and the image obtained by the sec- 
ond exposure positioned on the right. In likewise man- 
ner, "3 up horizontally" prints a synthesized image with 
the three images positioned on the left, center, and right, 
"2 up vertically" prints a synthesized image with the two 
30 images positioned on the top and bottom, and "4 up" 
prints a synthesized image with the four images posi- 
tioned on the upper left, upper right, lower left, and lower 
right. 

On the other hand, in the event of printing an image 
35 comprised of a plurality of images synthesized thus, The 
exposure position of each of the synthesized images on 
the sensor 2 is not changed, so the display on the frame 
cover of the sensor 2 in dictates that an area which is a 
fraction of the standard "1 up" format area is the expo- 
se sure area. In other words, while the LED devices 25a 
and 25b are shown such as illustrated in Fig. 10 in the 
event that the film size is B" x 10", in the '2 up horizon- 
tally' format, the spacing between the LED devices 26a 
and 26b is lit as being 1/2. Also, even in the event that 
45 a plurality of exposures are taken, this display position 
is not changed. 

In the exposure standby state, turning the expose 
switch 34 on in the "1 up" format performs exposure in 
the area of the sensor 2 corresponding to the active area 
50 43 in Fig. 8, for example. On the other hand, in the case 
of "2 up horizontally", one of the two split film sizes 43a 
and 43b is the active area, as shown in Fig. 1 3, and ex- 
posure corresponding to this area 43a is performed 
(S36). At this time, the LED devices 24a and 25b pro- 
55 vided to the outer cover 23 of the sensor as described 
above also are lit to indicate the exposure area. 

Then, since continuous radiography of a plurality of 
images is performed for split formats of two or more, 
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confirmation is made (S37) of whether or not there is an 
area to be exposed next, and in the event that an area 
to be exposed next exists, the active area shown on the 
display screen 40 is switched (S38). For-example, In the 
"2 up horizontally" format, in the event that exposure in 
the area corresponding with area 43a in Fig. 13 has 
been completed, the area 43b is made to be the active 
area and the flow returns to step S36, thereby executing 
exposure in the area. Also, at the time of executing ex- 
posure, the exposed image signals are transferred to 
the storage memory 1 5, and the image corresponding 
to the image area is stored at an address determined by 
the format. Also, the lighting position of the LED devices 
25a and 25b do not change even for exposing the next 
area. 

Accordingly, the image synthesized in the storage 
memory is printed out on an available film size which 
has been set, in the steps S9 and S11 in Fig. 10. 

According to the above embodiment, in addition to 
the earlier embodiment, not only can a plurality of imag- 
es be synthesized and formatted for printout, but also 
troublesome operations can be efficiently carried out on 
a display screen, setting of the exposure portions is au- 
tomatically optimally set, thereby exhibiting marked el- 
f ects such as lightening of the operating load, increased 
processing speed, and so forth. 

Next, description will be made regarding another 
embodiment according to the present invention. Fig. 14 
is a block diagram illustrating the overall configuration 
of a radiography system according to another embodi- 
ment of the present invention. In the Figures, 53 and 54 
are both image pick-up apparatuses, the detailed struc- 
ture thereof being illustrated in Fig. 15. 

The system according to the present embodiment 
is configured of two image pick-up apparatuses 53 and 

54 and three types of printers (A, B, C) 56, 57, and 58 
connected to a LAN 55. Further connected to the LAN 

55 is an image file device 59, enabling images obtained 
by the image pick-up apparatuses to be stored in the 
image file device 59, or to be printed out by the printers 
(A, B, C) 56, 57, and 58. Also, images stored in the im- 
age file device 59 can be printed by the printers in the 
same manner. 

The image pick-up apparatuses 53 and 54 take the 
output signals of a two-dimensional sensor 60 which 
performs photo-electric conversion of a transmitted X- 
ray image, and temporarily stores the output signals in 
image memory 61 as image signals. Now, the image sig- 
nals stored in the present embodiment are obtained as 
2700 x 2700 pixel, 1 2-bit, 1 60 ujn/pixel pitch image data. 
Then, this image data obtained for output to the film for 
diagnosis and the information regarding desired printing 
conditions input by the operator via the operation panel 
65 are output to the LAN 55 via the interface 66, and 
thus disclosed. Also, reference numeral 62 in Fig. 15 
denotes memory for storing printer information of the 
printers connected to the LAN 55, this information being 
obtained via the l/F 66. This information will be de- 



scribed later. 

Fig. 16 is a flowchart illustrating an example of op- 
eration of the system shown in Fig. 14 and Fig. 15, and 
Fig. 17 is a diagram illustrating an example of configu- 
5 ration of the operation panel shown in Fig. 15. Descrip- 
tion will now be made of the operation of the present 
embodiment with reference to Fig. 16 and Fig. 17. In 
Fig. 1B, 72 denotes an image display unit upon which 
an obtained image is displayed, 76 denotes a display 
10 unit displaying the printer name of the printer from which 
output of the image is being attempted, 77 denotes a 
display unit displaying the setting screen for setting the 
output conditions, with each of the displays being dis- 
played with the obtained image on the image. Also, 73 
15 denotes a printing switch, 74 denotes a expose switch, 
and 75 denotes conditions setting switch, and the appa- 
ratus is controlled as described later by means of the 
operator operating any of the switches. 

In the flowchart shown in Fig. 16, turning the pho- 
20 tography switch 74 on (S51 ) brings upthe exposure sub- 
routing (S52), the sensor 60 shown in Fig. 15 outputs 
electrical signals indicating the X-ray image, and the 
output image signals are temporarily stored in the image 
memory as image data, as with the above-described ex- 
25 ample. Now, in the case that image data has been ob- 
tained for printing by the other image pick-up apparatus 
as well, that image data is also stored in the image mem- 
ory 61 in the same manner. 

Now, one of the printers is automatically determined 
)30 as the printer to print out the exposed image signals 
(S53). This determination is made by a method wherein 
a printer is registered as a "printer generally used", or 
some like method. This printer name is displayed on the 
display unit 76 of the operation panel 65 shown in Fig. 
35 17 (S54), and the image to be printed also is displayed 
on the image display unit 72 (S55). At this time, the only 
portion displayed is the portion of the .image which will 
actually be printed out when the printing switch 73 is 
turned on. Now, the area which can be printed by the 
to printer is determined by making reference to the printer 
output range which is registered as the default printer, 
a process of clipping a portion of the obtained image 
according to this data-is performed by the CPU 64 and 
is transmitted to the operation panel 65, and thus a state 
45 of print standby is achieved. 

In this print standby state, turning the conditions set- 
ting switch 75 on (S75) brings up the conditions setting 
sub-routine (S58), and within this routine, the state of 
the currently operable printers is confirmed. This confir- 
so mation work is performed by obtaining via the l/F 65 the 
information disclosed by each of the printers via the LAN 
55, and the information thereof is stored in the output 
destination information memory 62 in the form of an out- 
put destination information table, in the event that two 
55 of the three printers (A, B, C) 56, 57, and 58 are opera- 
ble, the table is compiled such as shown in Fig. 18, for 
example. 

Next, in this sub-routine, a conditions setting screen 
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such as shown in Fig. 1 9 is displayed on the display unit 
77 shown in Fig. 17. Now, the user selects two condi- 
tions. One is regarding the priority of output of the image 
to be output. When the operator selects one of the items 
displayed within the Irame 85 in Fig. 1 9, the item thereof s 
is displayed in the frame 82 as Condition 1 . "Life-size" 
indicates printing an X-rayed human body or the like at 
the same size as the original body, "cost" indicates print- 
ing as-inexpensively as possibly, "degree of emergen- 
cy" indicates printing as quickly as possible, "gradation" io 
indicates printing in as many tones as possible, and 
"resolution" indicates printing at the highest possible 
resolution. 

The other is regarding which portion to print. In the 
event that the operator selects one of the items dis- is 
played in the frame 86 of Fig. 1 9, that item is displayed 
in the frame 83 as Condition 2. "All" indicates displaying 
of the entire image, "area of concern" indicates display- 
ing a certain area of concern (such as the lung area, 
etc. ), and "central area" indicates that the center portion 20 
may be clipped for printing in the event that the entire 
image cannot be printed. 

With the Condition 1 and Condition 2 both set on 
the frames B2 and 83, operating the OK button registers 
these conditions as image forming conditions, and a ta- 25 
ble such as shown in Fig. 20 is created for each of the 
obtained images. This obtained image table is disclosed 
on the LAN 55 via the l/F 66, the CPU 64 determines 
the output printer by means of making reference to this 
obtained image table and the above-described output 30 
priority information table shown in Fig. 18, which then is 
set as the new output printer (S59) 

For-example : in the event that the operator desires 
life-size image output, and the desired output area is 
only that of the region of interest, the obtained image is 35 
of 160 um pitch and the printer is of 80 urn pitch, so a 
life-size image can be obtained by enlarging the image 
to twice the size when outputting. At this time, the printer 
with the highest space resolution is comprised of 4096 
x 51 20 pixels, so there is no printer which can output the 40 
image data which is the total output of the desired ob- 
tained image, being 5400 x 5400 pixels. However, in the 
case, Condition 2 is "area of concern", so the image can 
be clipped to 4096 x 5120 pixels from the center, thus 
enabling printing thereof. Now, in this case, a silver hal- 45 
ide printer having space resolution of 4096 x 51 20 pixels 
is set as the output printer. 

On the other hand, for example, in the event that 
the "degree of emergency" is selected for Condition 1 , 
a silver ha lide printer with short processing time for each so 
print and with few queued jobs would be selected, and 
in the event that "cost" is selected for Condition 1 , a dry 
silver printer which operates inexpensively would be se- 
lected. Thus, the output printer is determined by the out- 
put destination information table and the obtained infor- ss 
mation table, and the processing of setting the printer is 
performed by CPU 64 shown in Fig. 15, but description 
of detailed determining methods will be omitted, as a 



wide variety of options can be conceived. 

Then, the CPU follows this decision and executes 
image printing (S60) in the event that necessary image 
processing has arisen. For example, in the above ex- 
ample, interpolation processing and so forth is per- 
formed in order to enlarge the obtained image to twice 
the size. However, it is desirable to perform such en- 
largement in the printer, in order to reduce the amount 
of data transferred over the LAN 55. Also, as another 
specific example, in the event that only a resolution 
printer is available, there is less amount of data trans- 
ferred over the LAN 55 by reducing the image before- 
hand in step S60 and transferring this. However, taking 
response speed of the printer into consideration, it is de- 
sirable to complete this image processing beforehand 
in step S60, in order to increase throughput. 

Particularly, in the event of transferring large-sized 
images such as radiography images over a network, it 
is important not to perform unnecessary transfer, in or- 
der to improve the overall performance of the system. 
The reason is that an abnormality such as a failed trans- 
fer may result in re-transferring of the data, and exces- 
sive load may be placed on the network in order to save 
the data regarding which transfer has failed. However, 
such predicaments can be reduced by performing clip- 
ping, sub-sampling, and so forth of the images before 
transfer, as described above. 

Further, regarding network-type output devices, 
centralized control is often performed due to reasons 
such as piping for disposing waste fluids, but there is a 
relatively high change that the output device may not be 
available, due to the power not being turned on, being 
under maintenance, being out of order, and so forth. 
With the present embodiment, such non-available print- 
ers can be identified at the generating apparatus side, 
meaning that the folly of inadvertently setting such a 
printer as the output printer can be avoided, thus avoid- 
ing transfer errors and output waits, and enabling imme- 
diate response to deal with emergency diagnosis such 
as for emergency patients. 

In the event that the printer switch is turned on (S61 ) 
in the print standby state : printing is performed by the 
printer se in the above conditions setting sub-routine, or 
by the default printer set in step S53, thus completing 
printing. 

Thus, with the image pick-up system according to 
the present embodiment, an output printer optimal for 
the requests of the operator can be automatically deter- 
mined, thus reducing troublesome procedures on the 
part of the operator, and also, printing can be performed 
optimally under various diagnosis conditions. Also, trou- 
blesome procedures of the various settings between the 
image generating apparatus and a newly-installed print- 
er connected to the LAN 55 can be reduced, allowing 
for optimal printing under the desired conditions at all 
times. 
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Claims 

1. An image pick-up apparatus, comprising: 
image pick-up means; 

detecting means for detecting the state of one 
or more image output devices connected to 
said apparatus via a network; and 
control means lor controlling the exposure area 
defined by said image pick-up means, accord- 
ing to the detection output of said detecting 
means. 
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10. An image pick-up apparatus according to Claim 4, 
wherein said display means makes display so as to 
indicate the exposure area on the sensor of said im- 
age pick-up means, near said sensor. 

11. An image pick-up apparatus according to Claim 1, 
wherein said detecting means detects a plurality of 
states of image output devices at least, and wherein 
said image pick-up apparatus further comprises 
state selecting means of said panel for selecting 
said plurality of detection results by manual opera- 
tion. 



2. An image pick-up apparatus according to Claim 1, 
wherein said state of said output device includes 
size information of the image to be output, and said 
control means controls said image pick-up area ac- 
cording to said size information. 

3. An image pick-up apparatus according to Claim 2, 
wherein said output device includes a printer, and 
said size information is made to correspond with the 
size of the recording film upon which the image is 
to be formed by means of said printer. 

4. An image pick-up apparatus according to Claim 1, 
further comprising displaying means for displaying 
according the detection results of said detecting 
means. 

5. An image pick-up apparatus according to Claim 4, 
wherein said display means displays said detection 
results on a panel provided separately to said image 
pick-up means. 

6. An image pick-up apparatus according to Claim 5, 
wherein said panel displays the output image size 
contained in the state detected by said detecting 
means. 

7. An image pick-up apparatus according to Claim 5, 
wherein said panel displays a display indicating the 
maximum exposure area possible with said image 
pick-up means,- and a exposure range controlled 
by said controlling means. 

8. An image pick-up apparatus according to Claim 7, 
wherein said displaying means also displays the im- 
age exposed by said image pick-up means within 
the exposure area displayed on said panel. 

9. An image pick-up apparatus according to Claim 7, 
wherein said detecting means detects a plurality of 
states of image output devices at least, and wherein 
said image pick-up apparatus further comprises se- 
lecting means of said panel for selecting said plu- 
rality of detection results by manual operation. 
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12. An image pick-up apparatus according to Claim 11 , 
wherein said control means controls said exposure 
area according to the state selected by said select- 
ing means. 

13. An image pick-up apparatus according to Claim 1, 
wherein said control means forbids change of the 
state of said output device, according to the expo- 
sure operation by means of said exposure means 
following determination of said exposure area. 

14. An image pick-up apparatus according to Claim 1, 
wherein said detecting means detects the state of 
said output device once more according to change 
in the state of said output device. 



30 15. An image pick-up apparatus according to Claim 1, 
further comprising format selecting means for se- 
lecting from a plurality of image output formats from 
said image output device by manual selection, and 
wherein said control means controls said exposure 
area according to the format selected by said format 
selecting means and the state detected by said de- 
tecting means. 
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16. An image pick-up apparatus according to Claim 1, 
wherein said image pick-up means detects X-ray 
signals transmitting an object and generates image 
signals. 

17. An image pick-up method, comprising steps of: 

detecting X-ray signals transmitting an object 
by means of a sensor and generating image 
signals; 

detecting the output-able image size of one or 
more printers connected to the sensor via a net- 
work; and 

controlling the exposure area defined by said 
sensor, according to the detected size. 

18. An image pick-up method according to Claim 17, 
further comprising a step of displaying said detect- 
ed size on a panel provided separately to said sen- 
sor. 
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19. An image pick-up method according to Claim 17, 
further comprising a step of displaying a display in- 
dicating said exposure area control according to 
said detected size, on a panel provided separately 
to said sensor. 



20. An image pick-up method according to Claim 19, 
wherein said panel displays a display indicating the 
maximum exposure range of which exposure is 
possible by said image pick-up means, and the ex- 
posure area according to said control means, and 
also displays the image exposed by said sensor 
within the exposure range displayed on said panel. 



21. An image pick-up method according to Claim 17, 
wherein the exposure area on the sensor of said 
image pick-up means is displayed near said sensor. 

22. An image pick-up system, comprising: 

-\ 

an image pick-up apparatus for detecting X-ray 
signals transmitting an object by means of a 
sensor and generating image signals; 
one or more image output devices connected 
to said apparatus via a network; 
detecting means for detecting the output-able 
image size of said image output apparatus; and 
control means for controlling the exposure area 
defined by said image pick-up apparatus, ac- 
cording to the detection output of said detecting 
means. 

23. An image pick-up apparatus, comprising: 

a sensor for forming image signals from X-ray 
signals transmitting an object; 
detecting means for detecting the output size 
of one or more image output devices connected 
to said apparatus via a network; and 
display means for displaying the exposure 
range of said sensor according to the size de- 
tected by said detecting means. 

24. An image pick-up apparatus according to Claim 23, 
wherein said display means is provided with a dis- 
play portion separately to said sensor, for displaying 
said exposure area upon. 



detecting means for detecting the state of a plu- 
rality of image output devices connected to said 
apparatus via a network; and 
setting means for setting the output device for 
5 outputting the image signals exposed by said 

image pick-up means, according to the detec- 
tion output of said detecting means. 

27. An image pick-up apparatus according to Claim 26, 
™ wherein the state of said output device includes in- 
formation relating to the quality of the image to be 
output. 

28. An image pick-up apparatus according to Claim 26, 
15 wherein the state of said output device includes in- 
formation relating to the processing time of the im- 
age to be output. 

29. An image pick-up apparatus according to Claim 26, 
20 further comprising display means for making dis- 
play indicating the image output device set by said 
setting means. 

30. An image pick-up apparatus according to Claim 29, 
25 wherein said display means makes display indicat- 
ing said image output device on a panel displaying 
the image exposed by said image pick-up means. 

31. An image pick-up apparatus according to Claim 26, 
30 wherein said setting means sets said output device! 

according to the state detected by said detecting 
means, and the image output conditions deter- 
mined by manual operation. 



3S 32. An image pick-up apparatus according to Claim 31 , 
wherein said image output conditions correspond 
with the desired output area of the image picked up 
by said image pick-up means. 

^0 33. An image pick-up apparatus according to Claim 31 , 
wherein said image output conditions indicate that 
one of the following is to be given priority in output 
of the image picked up by said image pick-up 
means: size, quality, and throughput. 
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25. An image pick-up apparatus according to Claim 23, 
wherein said display means is provided with a dis- 
play portion separately to said sensor for making 
display so as to indicate the exposure area on the 
sensor of said image pick-up means, near said sen- 
sor. 

26. An image pick-up apparatus, comprising: 

image pick-up means; 
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34. An image pick-up method, comprising steps of: 

forming image signals from X-ray signals trans- 
mitting an object by means of a sensor; 
detecting the state of one or more image output 
devices connected to said sensor via a net- 
work; and 

setting the output device for outputting said ex- 
posed image signals, according to said detec- 
tion output. 

35. An image pick-up system, comprising: 
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an image pick-up means apparatus; 

a plurality of image output devices connected 

to said apparatus via a network; 

detecting means for detecting the state of said 

plurality of image output devices; and 5 

setting means for setting the output device for. 

outputtihg the image signals exposed by said 

image pick-up means, according the detection 

output of said detecting means. 
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